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VRIW PRELOLW\ PHDVXUHV FDU SRROLQJ ELNHVKDULQJ HWF DQG VSUHDG RI HOHFWULF YHKLFOHV *UHHQ 0RYH





DQG VWDNHKROGHU DQDO\VLV ',$3 FRVWEHQHILW DQDO\VLV DQG XUEDQ SODQQLQJ ',,$5 JHRJUDSKLFDO










RI YHKLFOH XVXDOO\ FDU RU ELNH 7KLV DSSURDFK LV QRW IOH[LEOH HQRXJK WR VXSSO\ D ZLGH UDQJH RI
PRELOLW\QHHGV
x 0XOWLRZQHUDQDGGHGYDOXHZLOOEHWKHRSSRUWXQLW\IRUVLQJOHXVHUVSULYDWHFRPSDQLHVDVVRFLDWLRQV
HWF WR MRLQ WKH VHUYLFH QRW RQO\ XVLQJ YHKLFOHV SURYLGHG E\ WKH VHUYLFH LWVHOI EXW DOVR VKDULQJ WKHLU
SHUVRQDOHOHFWULFFDURUIOHHW
x 0XOWLEXVLQHVVWKHVWDQGDUGL]HGZD\WRMRLQWKHV\VWHPJLYHVWKHFKDQFHWRGHVLJQDOWHUQDWLYHVHUYLFHV
DQG IOH[LEOH PRELOLW\ VROXWLRQV LH D PLQLYDQ XVHG GXULQJ WKH GD\ DV FRPSDQ\ YHKLFOH DQG DV
FROOHFWLYHWD[LGXULQJWKHQLJKW










DQG WKH DQDO\VLV RI WHUULWRU\ VWDNHKROGHUV DQG YHKLFOHVKDULQJ V\VWHPV DOUHDG\ LQ SODFH &RQWH[W
$QDO\VLVWKHSURMHFWIDFHVWKHGHILQLWLRQRIVHYHUDOSRVVLEOHVHUYLFHRSWLRQV6WUDWHJLF'HVLJQFKRRVLQJ
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WKHRQHVZLWKWKHKLJKHVWOHYHORIVXVWDLQDELOLW\HFRQRPLFVRFLDODQGHQYLURQPHQWDO7KHIRXUWKSKDVH
2SWLRQ$QDO\VLVZLOOVHOHFWXVLQJDPXOWLFULWHULDDQDO\VLVWKHPRVWHIIHFWLYHDQGHIILFLHQWVROXWLRQ7KH





UDLO EXV RU D UHQWDO FDU QHLWKHU IRU VKRUW GLVWDQFHV RQH PLJKW ZDON ELF\FOH RU XVH D WD[L %XW IRU
LQWHUPHGLDWHGLVWDQFHVDVKDUHGYHKLFOHLVDJRRGRSWLRQ6KDKHHQHWDO9HKLFOHVKDULQJV\VWHPV
KDYH D GHFDGHVORQJ KLVWRU\ EHJLQQLQJ LQ V LQ 6ZLW]HUODQG 6KDKHHQ HW DO :KLOH FHQWUDO
(XURSH UHPDLQV WKH FHQWHU RI FDUVKDULQJ DFWLYLW\ RWKHU JURZLQJ PDUNHWV KDYH GHYHORSHG LQ QRUWKHUQ
(XURSH1RUWK$PHULFD$VLDDQG$XVWUDOLD6KDKHHQHWDO
7KHFRQFHSWRIYHKLFOH VKDULQJKDGGLIIHUHQWHYROXWLRQV VXFKDV QHLJKERXUKRRGPRGHO VWDWLRQFDUV
PXOWLQRGDOGHSHQGLQJRQORFDODSSURDFK%DUWK	6KDKHHQ%URRN8QWLOWKH¶VDOPRVW
DOO FDUVKDULQJ RUJDQL]DWLRQV UHVXOWHG LQ IDLOXUH 6KDKHHQ HW DO  PDLQ IDFWRU RI IDLOXUH LV WKH
GLIILFXOWLHVWRUHDFKDFULWLFDOPDVVRIXVHUVWRJXDUDQWHHDQHFRQRPLFDOEDODQFH%URRN WKXVWKH
IUHTXHQWQHHGIRUDSXEOLFVXSSRUW%XUODQGRHWDO7KHPRVWIUHTXHQWEDUULHUIRUPDQ\SHRSOHWR




DOORZV UHFRQILJXULQJ WKH LGHDRI YHKLFOH VKDULQJZLWKQHZELJ FKDQFHRI VXFFHVV3HHUSHHU RU VRFLDO
FDUVKDULQJVHHPVYHU\SURPLVLQJDQGKDVVRPHJURZLQJH[SHULHQFHVXFKDV%X]]FDU)UDQFH*HWDURXQG
86$ DQG 5HOD\5LGHV 86$ $XWRPDNHUV DUH VKRZLQJ LQWHUHVW LQ WKLV QHZ FDUVKDULQJ DSSURDFK
*HQHUDO0RWRUV UHFHQWO\ KDV VLJQHG DQ DJUHHPHQW ZLWK 5HOD\5LGHV WR SURGXFH FDUV WKDW FDQ EH HDVLO\
UHQWHGE\RZQHUV
7KHHQYLURQPHQWDOEHQHILWRI WKHFDUVKDULQJKDVEHHQZLGHO\SURYHGHVSHFLDOO\LQDUHGXFWLRQRIWKH
QXPEHURI FDU SDUNHG DQG FLUFXODWLQJ LQ WKH FLWLHV 0DUWLQ	6KDKHHQ  ,QJHQHUDOZLWK WKH FDU
VKDULQJ LQGLYLGXDOVEHFRPHPRUHPLQGIXORI WKHYDULDEOH FRVWVRIHDFK WULS UHGXFLQJ WKHLUSHUVRQDOFDU




7KH XVH RI HOHFWULF FDUV IRU YHKLFOH VKDULQJ LV D UHFHQW DSSOLFDWLRQ WKXV IHZ LQIRUPDWLRQ DERXW LWV
VXFFHVV DUH DYDLODEOH ,QWHUHVWLQJ DSSOLFDWLRQV FRQFHUQ WKH F\FOH LQYROYLQJ UHQHZDEOH VRXUFHRI HQHUJ\




7KH*UHHQ0RYHSURMHFWDLPV WRGHVLJQDQHZJHQHUDWLRQRIYHKLFOHVKDULQJ WKDWPHHWV WKHSHFXOLDU
QHHGVRIGLIIHUHQWW\SHRIXVHUV,QRUGHUWREHUHDOO\LQQRYDWLYHWRDYRLGFULWLFDODQGLQHIILFLHQWFKRLFHVLQ
WKHGHVLJQLQJSKDVH DQG WRPRGXODWH WKH VHUYLFH DURXQG HIIHFWLYH H[SHULHQFHV WKHSUHOLPLQDU\ DQDO\VLV
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KDVFRQVLGHUHGDZLGHQXPEHURIH[LVWLQJSUDFWLFHVFRQFHUQLQJWUDGLWLRQDODQGLQQRYDWLYHYHKLFOHVKDULQJ
V\VWHPV%HVW SUDFWLFHSUHOLPLQDU\ VXUYH\ VKRZV WKH HYROXWLRQRI VKDULQJ VHUYLFHV IURP VLPSOH VWDWLRQ
FDUVIRUFDUUHQWDOWRVLQJOHRSHUDWRUVHUYLFHWRDSHHUWRSHHUDSSURDFKVHUYLFH&XUUHQWO\WKHGLIIXVLRQRI
HOHFWULFFDUVKDULQJLVVWLOO OLPLWHG,QWHUHVWLQJPRGHOVDUHYHKLFOHVKDULQJVHUYLFHVEDVHGRQWKHXVHRID
YHKLFOH DPRQJ GHILQHG XVHUFOXVWHU D PRGHO FORVH WR KRXVHKROGVKDULQJ 3RVVLEO\ WKH *UHHQ 0RYH
VROXWLRQ ZLOO EH DEOH WR LQWHJUDWH DOO WKH RSSRUWXQLWLHV RI WKHVH PRGHOV 7KH EHVW SUDFWLFHV KDYH EHHQ




&DSLOODULW\  VHUYHGDUHD FDSLOODULW\
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LGHQWLI\SRVVLEOHEDUULHUV LHYHU\GLVSHUVHGDUFKLWHFWXUHRI WUDIILF JHQHUDWRUVDQGDWWUDFWRUV V\QHUJLHV
LHDUHDVZLWKDKLJKGHQVLW\RISXEOLFWUDQVSRUWVWDWLRQVDQGWKHSRWHQWLDOO\EHVWDUHDWREHLQFOXGHGLQ
WKHVHUYLFHODXQFKDQGIROORZLQJGHYHORSPHQWVDVZHOODVWKHDUHDIRUWKHILHOGWHVW'DWDWREHFROOHFWHG





/37)XUWKHUDQDO\VLV LQFOXGLQJJHRORFDWLRQRI WKHVH WUDIILF IOX[HVZLOODOORZDEHWWHUXQGHUVWDQGLQJRI
WKHSRWHQWLDOLWLHVRIDYHKLFOHVKDULQJVSUHDGDURXQGWKHFLW\
,QWKHFLW\RI0LODQRWKHFRQWULEXWLRQRIWUDIILFWRWKHDLUSROOXWLRQLVPXFKPRUHUHOHYDQWWKDQLQWKH
HQWLUH /RPEDUGLD UHJLRQ ,Q IDFW URDG WUDIILF HPLVVLRQV UHSUHVHQW LQ 0LODQR FLW\ WKH  RI &2
/RPEDUG\   RI &2 /RPEDUG\  DQG  RI 12; /RPEDUG\  WRWDO HPLVVLRQV
$0$7


















2983 Alessandro Luè et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2978 – 2987 
SURSRVHG VFKHPHV 7KH ZRUNVKRS IRU WKH GHVLJQ RI WKH 6HUYLFH ,GHD KDV SURYHG D IHUWLOH DFWLYLW\ WKDW















$FFRUGLQJ WR WKH UHTXHVWVSRLQWHGRXW LQ WKH&RQWH[W$QDO\VLVDQG WKHSUHOLPLQDU\6HUYLFH ,GHD WKH
6WUDWHJLF'HVLJQSKDVHLVIRFXVHGRQWKHGHILQLWLRQRIVSHFLILFUHTXLUHPHQWVIRUWKHLPSOHPHQWDWLRQRIWKH
'HPRQVWUDWRU 6DYDUHVL 	 $OOL  DQG WKH GHVLJQ RI WKH )XOO 6FDOH 6HUYLFH 7KH FRPELQDWLRQ RI
GLIIHUHQW DQG UHDVRQDEOH RSWLRQV LGHQWLILHG LQ WKLV SKDVH FRQFHUQLQJ HJ EXVLQHVV PRGHO VHUYLFHV







7DEOHVKRZVIRUHDFKVHUYLFHFRQILJXUDWLRQ WKH W\SLFDOXVH WKHPRVW LPSRUWDQWSDUDPHWHUV IRU WKDW
NLQGRI XVH DQG WKHPRVW VLPLODU EHVW SUDFWLFH DPRQJ WKH RQHV LQYHVWLJDWHG DQG FODVVLILHG7KHVH WKUHH
FRQILJXUDWLRQV VKRZPDQ\GLIIHUHQW SHFXOLDULWLHV WKDW D JHQHULF YHKLFOH VKDULQJ VHUYLFH FDQQRWPHHW ,Q
RUGHU WR GHVLJQ D VHUYLFH FXVWRPL]LQJ LWV RIIHU IRU HDFKSRVVLEOHXVDJH LW LV QHFHVVDU\ WR VWDUW IURP WKH
GHILQLWLRQRIWKHREMHFWLYHVRIHDFKSRVVLEOHXVHVXFKDVWKRVHLQWKHH[DPSOH%HVLGHVDVWUDWHJLFGHVLJQ





RI SURVSHFWV DQG GLIIHUHQW LGHDV FRQFHUQLQJ WKH VHUYLFH SRWHQWLDOV DQG WR DYRLG RU PLWLJDWH SRVVLEOH
FRQWUDVWV DQG UHVLVWDQFH$ VWDNHKROGHU DQDO\VLVZLOO SURGXFH GLIIHUHQW SRLQW RI YLHZ IRU DQ H[KDXVWLYH
RSWLRQVJHQHUDWLRQDVZHOODV IRU WKHRSWLRQVHYDOXDWLRQ$PDLQ IUDPHRIVWDNHKROGHUVFDQEHVHOHFWHG
EDVHGRQDJHQHUDOYHKLFOH VKDULQJ VHUYLFHZKLOHSHFXOLDU VHUYLFHFRQILJXUDWLRQVKDYHVRPHGLVWLQFWLYH
VWDNHKROGHUVDVVKRZQLQWKH7DEOHEDVHGRQWZRRIWKHPRVWSURPLVLQJVHUYLFHFRQILJXUDWLRQV
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XVHU QHHGV WKH VHUYLFH KDV WKLV SULPDU\ REMHFWLYH WR ILOO WKH ODFN RI WKH FXUUHQWPRELOLW\ V\VWHPV7KH
VHFRQG VHW RI REMHFWLYHV LV UHODWHG WR VRFLRHFRQRPLF DQG HQYLURQPHQWDO SHUIRUPDQFH RI WKH VHUYLFH





















PDLQSDUDPHWHUV DQGZLOO EHH[WHQGHG FRQVHTXHQWO\ WRGHWDLOHGSDUDPHWHUV LQFOXGLQJPDQDJHPHQW DQG
WHFKQRORJLFDO DVSHFWV7KH DLPRI WKH2SWLRQ$QDO\VLV LV WR HYDOXDWH WKHGLIIHUHQW RSWLRQVGHILQHG DV D
FRPELQDWLRQ RI WKH SDUDPHWHUV DQG WR FRPSDUH WKHP DQG WR FKRRVH WKH PRVW HIILFLHQW RQH )LJ 















FDUDYDLODELOLW\ FDUV VXLWDEOH IRUGLIIHUHQWQHHGVDQGRSSRUWXQLW\ WRHDUQPRQH\VKDULQJ WKHRZQFDURU
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IOHHW ,QRUGHU WRFUHDWHDVHUYLFHDEOH WRPHHW WKHQHHGVRIFRPPXWHUDQGRFFDVLRQDO WUDYHOOHUVWXGHQWV
DQG EXVLQHVVPDQ VLQJOH XVHU DQG FRPSDQLHV DOO WKH SRWHQWLDO XVHUV ZLOO EH FRQVLGHUHG LQ WKH VHUYLFH
GHVLJQ $Q RQJRLQJ VSHFLILF VXUYH\ ZLOO HVWLPDWH GHPDQG DQG VXSSO\ FXUYHV UHODWHG WR D QXPEHU RI
SRWHQWLDOVHUYLFHFRQILJXUDWLRQ7KHVXUYH\DLPVWRVKRZWKHSHFXOLDULW\RIHDFKXVHUSURILOHLQYHVWLJDWHG




VHW RI VLPXODWLRQ PRGHOV ZLWK UHVSHFW WR WKH VHW RI LQGLFDWRUV HODERUDWHG IRU WKLV SXUSRVH $ EHWWHU
GHFLVLRQPDNLQJSURFHVVVKRXOGFRQVLGHUVHYHUDOIHDVLEOHRSWLRQV LGHQWLILHGDQGHYDOXDWHGDOVRZLWKWKH
SDUWLFLSDWLRQRIWKHVWDNHKROGHUVDQGWKHSXEOLF)RUHDFKRSWLRQWKHLPSDFWVZLOOEHHVWLPDWHGLQRUGHUWR
HOLPLQDWH VXFFHVVLYHO\ DOO WKH RSWLRQV WKDW DUH LQIHULRU EHFDXVH WKH\ DUH 3DUHWRGRPLQDWHG RU WRR






7KH HVWLPDWLRQ SKDVH ZLOO DVVRFLDWH DQ LQGLFDWRU WR HDFK FULWHULRQ 7KH LQVWDQFHV DVVXPHG E\ WKH
LQGLFDWRUVZLOOEHRUJDQL]HGLQDVFRUHPDWUL[RIGLPHQVLRQPāQH[SUHVVLQJWKHHIIHFWVRIWKHQRSWLRQV
RQWKHPFULWHULDIRULQVWDQFHWKHFULWHULRQ³DLUTXDOLW\´FDQEHH[SUHVVHGE\WKHLQGLFDWRU³GDLO\HPLVVLRQ
RI12; E\ WUDQVSRUW V\VWHP´7KH LQGLFDWRUVZLOO EH HVWLPDWHG E\ XVLQJ WKH VDPHPHWKRGV DPRQJ WKH
VWDNHKROGHUV7KHUHIRUHRQHVFRUHPDWUL[ZLOOEHJHQHUDWHG
7KHSHFXOLDULWLHVRIHDFKVWDNHKROGHUZLOOEHH[SUHVVHGLQWKHSUHIHUHQFHVSKDVHZLWKFULWHULDZHLJKWV
ZKLFK H[SUHVV WKH UHODWLYH LPSRUWDQFHRI WKH FULWHULD IRU D VWDNHKROGHU DQGYDOXH IXQFWLRQV2QHYDOXH
IXQFWLRQ ZLOO EH DVVRFLDWHG WR HDFK LQGLFDWRU WR UHSUHVHQW WKH VDWLVIDFWLRQ RI WKH VWDNHKROGHU DERXW WKH
LQVWDQFHVRI WKLV LQGLFDWRU7KHYDOXH IXQFWLRQVZLOOEHDSSOLHG WR WKH VFRUHPDWUL[ LQRUGHU WRFDOFXODWH
QRUPDOL]HG YDOXHV DQG WR FRQYHUW HDFK LQGLFDWRU LQWR DQ REMHFWLYH WKDW HYHU\ VWDNHKROGHU ZDQWV WR
PD[LPL]H 7KH UHVXOW LV D PDWUL[ FDOOHG YDOXH PDWUL[ )RU HDFK VWDNHKROGHU D YDOXH PDWUL[ ZLOO EH
JHQHUDWHG7KH JOREDO SHUIRUPDQFH RI HDFK RSWLRQ IRU HDFK VWDNHKROGHUZLOO EH FDOFXODWHG DVZHLJKWHG




7KH GHVLJQ RI D QHZ VHUYLFH WKDW FXVWRPL]HV LWV RIIHU IRU GLIIHUHQW XVHUV SURILOH LV DQ DPELWLRXV
REMHFWLYH7KHDQDO\VLVFRQGXFWHGVKRZVSURPLVLQJLQQRYDWLYHDVSHFWVWKDWFDQEULQJWRPRUHVXFFHVVIXO
YHKLFOH VKDULQJ PRGHO 7KH LQQRYDWLRQV RI FXUUHQW YHKLFOHVKDULQJ V\VWHPV DUH FRPSOH[ EHFDXVH WKH\
XVXDOO\ LQYROYH ERWK DGPLQLVWUDWRUV DQG VWDNHKROGHUV ZLWK GLIIHUHQW RSLQLRQV DQG LQWHUHVWV DQG ZLWK D
UHVLVWDQFHWRFKDQJHWKHLU³EXVLQHVVDVXVXDO´DSSURDFK,QRUGHUWRHQODUJHWKHSURVSHFWLYHDQGWRDYRLG









GHFUHDVHV WKH FKDQFHV RI IDLOXUH FRQWULEXWHV WR GHFUHDVH DLU SROOXWLRQ DQG KDV D VHQVLEOH LPSDFW WR
DOWHUQDWLYHPRELOLW\OHYHORIVHUYLFH
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